. have been studied during the past decades. Thereupon, compounds containing different tautomers can be the subject of interest by theoretical chemists 10 . The density functional theory (DFT) method where electron correlation is taken into account by means of non-local exchange and correlation functional is emerging as a cost-effective alternativ sophisticated MP2 computations [11] [12] [13] [14] [15] [16] [17] . In the case of uracil, the DFT method is shown to provide a similar vibrational mode to those obtained at the MP2 level 18, 19 . DFT studies have been investigated by chemists during last decades by chemist. Molecular Recognition Studies on Naphthyridine Derivatives are reported and 1H-NMR titrations under two different concentration conditions have been employed to determine the association constants Kb . 20 A series of substituted 1,8-naphthyridine derivatives were synthesized from 4-oxo-1,4-dihydro-1,8-naphthyridine-3-carbohydrazide. Compounds 4-11 were studied theoretically using the density functional theory (DFT) with B3LYP/6-31(d) level of calculations, and the electronic properties of these compounds were related to their biological activity. 21 A series of 4,8-substituted 1,5-naphthyridines have been successfully synthesised by a Suzuki crosscoupling between 4,8-dibromo-1,5-naphthyridine. Quantum chemical calculations using DFT B3LYP/6-31G* showed nearly identical the lowest unoccupied molecular e to the time consuming and orbitals (LUMO) of -2.39 to -2.19 eV and the highest occupied molecular orbitals (HOMO) of -5.33 to -6.84 eV. These results demonstrate the 4,8-substituted 1,5-naphthyridinzes with a simple architecture might be promising blue-emitting (or blue-green-emitting) materials, electron-transport materials and holeinjecting/hole-transport materials for applications for developing high-efficiency OLEDs. 22 also theoretical treatment of vibronic coupling of 1,5-naphthyidine have been done 23 in the present paper we studied tautomerism of 4,8-dioxygenated 1,5-naphthyridine in the gas phase and solution using polarisable continuum method (PCM) at the B3LYP/6-311++G (d,p) level of theory.
Computational methods
All these calculations were carried out on a core i7 personal computer by means of GAUSSIAN09 program suite . To characterize all the optimized geometries the vibrational frequencies for all the conformers have been done at B3LYP levels. The stationary structures are confirmed by ascertaining that all ground states have only real frequencies. The tautomers were also optimized in solvents according to the polarisable continuum method of Tomasi and co-workers, which exploits the generating polyhedra procedure [24] [25] [26] [27] [28] to build the cavity in the polarisable continuum medium, where the solute is accommodated. Atomic charges in all obtained using the Natural Population Analysis (NPA) the structures were method within the Natural Bond Orbital (NBO) approach 29 .
RESULTS AND DISCUSSION

Gas phase
Structures and numbering of DN derivatives are depicted in figure 1 . and the results of energy comparisons of three tautomers in the gas phase and different solvents are given inTable 1. In agreement with previous results, in the gas phase all DN1 form is more stable than other forms. And stability order is: DN1>DN3>DN2. The major difference between DN1 and DN2, DN3 forms in gas phase was found for 7-H position with 16.7 kcal mol -1 . The order of stability of DN1 tautomer over DN2 and DN3 tautomers in the gas phase is 7-OH > 7-CF3 >7-CL > 7-CH3> 7-H This indicates that the stability of DN2 and DN3 forms does not relate to the nature of substituents. The calculated dipole moments for the DNs are presented in Table 2 . It is notable that dipole at the 7th position. In all forms of tautomers, electron releasing derivatives have smaller dipole moments than electron withdrawing ones. This maybe explained by consideration of charge values on atoms of DN ring. It is well known that in DN1, N12 ,N13 and C9 atoms carry the most negative charge. The DN1 isomer of 7-OH derivative has the least charge density on N12 and N13. However as it can be seen from Table 3 in the DN2 and DN3 derivatives C2, N12 and N13 have the most charge density and therefore charge distribution has occurred. The calculated values NBO charges using the Natural Population Analysis (NPA) of optimized structures of 4,8-dioxygenated 1,5-naphthyridine derivatives are listed in Table 3 . As it was noticed previously, DNs nitrogen atom at position 12 or 13 carry the largest negative charge and these positions will most effectively interact with electrophiles 30, 31 . There is no uniform trend for the variation of charges to relate to the different substituents of DN in the gas phase, Table 3 .
Solvent effects
Solvent effects are relevant in tautomer stability phenomena, since polarity differences among tautomers can induce significant changes in their relative energies in solution We decided to use of PCM/B3LYP calculations to analyze the solvent effects on tautomerism of 4,8-dioxygenated Table 1 show that polar solvents increase the stability of all DNs in compare to gas phase. In solvent phase DN1 tautomer is more stable than other forms. The plots of relative stability of DN1, DN2 and DN3 tautomers are depicted in Figure 2 . The difference between the total energies of DN2 and DN3 with electron withdrawing and electron releasing substituents do Table. Figure 3 . The curves show an asymptotic behavior. charge distributions of dipolar compounds are often altered significantly in the presence of a solvent reaction field 32 . We have examined the charge distribution of tautomers in the solvent as well as gas phase by using calculated NBO charges. The charge distribution in solvents with increase of polarity differently varies for any atoms. For example, a regular decrease of negative charge was found for N12 and N13 atoms in DN1 form when passing from gas phase to more polar solvent water, but for the DN2 form an increase of negative charge was obtained.
CONCLUSIONS
1.
In the gas phase all DN1 form were more stable than the Others. The order of stability in gas phase is;DN1> DN3> DN2. With increase of polarity total energy of all compounds were more negative.
2.
The dipole moments of all compounds are affected by solvent. With increase of the polarity of solvents the dipole moments of all DN tautomers were increased.
3.
The charges on all five positions were affected by substituents and solvents In addition with increase of dielectric constant a regular variation was found.
